CHILLER CONTROL: THE CHILLED WATER PLANT HAS AN EXISTING WATER COOLED CENTRIFUGAL CHILLER COOLING TOWER FAN SPEED CONTROL (CT—1, CT—2 & CT—3): ELECTRONIC ANALOG TEMPERATURE
(9—CCU1), AN EXISTING TWO STAGE WATER COOLED ABSORPTION CHILLER (9—ACU1) AND A NEW FLAT PLATE SENSORS LOCATED IN THE CONDENSER WATER SUMP SHALL PROVIDE AN ELECTRONIC ANALOG SIGNAL TO
HEAT EXCHANGER (9—HX1). THE EXISTING CHILLERS ARE CONTROLLED BY THEIR PACKAGED THE BAS WHICH IS LINEAR WITH RESPECT TO THE TEMPERATURE SENSED. THE DDC CONTROLLER, SHALL
MICROPROCESSOR BASED UNIT CONTROL PANELS. THE EXISTING UNIT CONTROL PANELS ARE IN TURN MODULATE AN ELECTRONIC ANALOG SIGNAL TO THE COOLING TOWER VFD'S WHICH IS
5 CONNECTED TO THE BUILDING AUTOMATION SYSTEM. THE ABSORPTION CHILLER (9—ACCU1) UNIT CONTROL PROPORTIONAL TO THE FAN SPEED TO MAINTAIN THE CONDENSER WATER SUMP SETPOINT TEMPERATURE.
® EQEE'ERH?QS_%EE?)":,L%Régﬁ%gf'; ATI\'I-:;:L ?glh[l:gwf:gg%n?ﬁz SggETMO (EQZ)B'LE/TSIES A%ET'?@G&'“LLER CONDENSER_WATER SUMP_SETPOINT TEMPERATURE: PROGRAM BAS TO SET THE CONDENSER WATER
< :’ PROGRAM BAS AS FOLLOWS: : SUMP SETPOINT TEMPERATURE AT 72 DEGREES F (ADJUSTABLE) WHEN OPERATING IN THE WATER COOLED
: » CHILLER MODE. PROGRAM THE BAS TO RESET THE CONDENSER WATER SUMP TEMPERATURE TO MAINTAIN
a 1. ;goﬁhéﬁgﬁéoéscﬁ%%ﬁ_:ﬁc” CHILLER AND HEAT EXCHANGER IN ACCORDANCE WITH THE "CHILLER THE CHILLED WATER SETPOINT TEMPERATURE IN ACCORDANCE WITH THE CHILLED WATER RESET
o - .
£ 2.  TO SEND CHILLED WATER SUPPLY RESET SIGNAL TO THE BUILDING AUTOMATION SYSTEM. SCHEDULE WHEN OPERATING IN THE HEAT EXCHANGER MODE.
g CHILLED WATER RESET SIGNAL SHALL BE BASED ON THE FURTHEST OPEN CHILLED WATER COOLING TOWER_CONDENSER WATER VALVE CONTROL (CT—1, CT—2 & CT—3): NORMALLY CLOSED
2 CONTROL VALVE. :
£ CONDENSER WATER RETURN VALVES SHALL BE INTERLOCKED WITH THEIR RESPECTIVE COOLING TOWER
3. ;?mhégg.lmR ALL AVAILABLE ANALOG SIGNALS AND DIGITAL ALARMS FROM THE UNIT CONTROL FANS TO ALLOW CONDENSER WATER FLOW TO THE COGLING TOWER WHEN IT IS ENABLED.
5 $8NE§gS§§DWT’?QE§D T'Tﬁ_'ﬂ_':’ Efgggfﬁb,f”&IELHI_{'&LESDTEVXQTE% AT[EMV'T:%'?S’?JTSU%%%UNG CAPACITY CONDENSER WATER SUMP SHALL SEND AN ANALOG SIGNAL TO THE BAS WHICH IS LINEAR WITH RESPECT
" CONDENSER WATER TEMPERATURES. AND CHILLED WATER TEMPERATURES ' TO THE SUMP TEMPERATURE. THE BAS SHALL IN TURN MODULATE AN ELECTRONIC ANALOG SIGNAL TO
— - s . THE COOLING TOWER BYPASS CONTROL VALVE ON THE CONDENSER WATER RETURN LINE FROM THE
CHILLER SEQUENCING SCHEDULE: THE BAS SHALL DETERMINE THE MODE OF OPERATION BY COMPARING valflégRgYé/TgsC\c/)gt%GcI%ggg gﬁgﬁﬁ'}f Xé'é{ﬁfé T%@%%RégNﬁgLBoiLgsMggg,#AJEELH'%H‘éONDENSER
CURRENT COOLING LOAD TO THE PLATE HEAT EXCHANGER CAPACITY. THE CURRENT COOLING LOAD CONDENSER WATER SUMP TEMPERATURE IS BELOW SETPOINT TEMPERATURE AND MODULATE THE
SHALL BE BASED ON CAMPUS CHILLED WATER FLOW AND TEMPERATURE DIFFERENTIAL. THE PLATE HEAT CONDENSER WATER BYPASS VALVE OPEN AND THE COOLING TOWER CONTROL VALVES OPEN WHEN THE
- EXCHANGER CAPACITY SHALL INITIALLY BE APPROXIMATED BASED ON OUTDOOR AIR WET—BULB CONDENSER WATER SUMP TEMPERATURE IS ABOVE SETPOINT TEMPERATURE
8 TEMPERATURE, TOWER CAPACITY, AND HEAT EXCHANGER CAPACITY. ACTUAL HEAT EXCHANGER :
0 CAPACITY SHALL BE DEVELOPED BY HISTORICAL DATA AFTER START-UP. MAKE—UP_WATER CONTROL: AN ELECTRONIC ANALOG LEVEL SENSOR LOCATED IN THE INDOOR
& CONDENSER WATER SUMP SHALL PROVIDE AN ANALOG INPUT SIGNAL TO THE BAS. THE BAS SHALL IN
) IN ADDITION TO HEAT EXCHANGER CAPACITY, THE ACTUAL OPERATING ENERGY COST SHALL BE TURN CONTROL THE OPEN,/CLOSED STATUS OF THE NORMALLY CLOSED CONDENSER WATER MAKE—UP
o CALCULATED BASED ON TOTAL EQUIPMENT ELECTRICAL POWER DRAW TO ESTABLISH THE EFFICIENCY
< VALVE TO MAINTAIN THE INDOOR CONDENSER WATER SUMP WATER LEVEL. PROGRAM BAS AS FOLLOWS:
S CROSSOVER POINT. IT IS ANTICIPATED THAT THIS CROSSOVER POINT WILL OCCUR WHEN THE FLAT PLATE 10 SIGNAL A LOW LEVEL ALARM AND. SHUT DOWN THE CONDENSER WATER PUMPS IF THE
= CAPACITY FALLS BELOW APPROXIMATELY 75 TONS OF COOLING. PROOF OF OPERATION SHALL BE . .,
o & VERIFIED AT EACH STAGE OF THE SWITCHOVER TO PREVENT REMOVING CAPACITY BEFORE PROVING SUMP WATER LEVEL FALLS BELOW 36 ,
i OPERATION OF ENABLED EQUIPMENT. THE FOLLOWING IS THE EQUIPMENT SEQUENCING BASED ON MODE 2. TO OPEN THE MAKE—UP WATER VALVE IF THE SUMP WATER LEVEL FALLS BELOW 58" WITH
g« OF OPERATION: ONE PUMP OPERATING OR BELOW 42" WITH TWO PUMPS OPERATING.
2 1.  FELAT PLATE HEAT EXCHANGER MODE: SWITCHOVER FROM WATER COOLED CHILLER MODE TO 3. TO CLOSE THE MAKE—UP WATER VALVE IF THE SUMP WATER LEVEL RISES ABOVE 60" WITH
2 FLAT PLATE HEAT EXCHANGER MODE SHALL BE ACCOMPLISHED IN THE FOLLOWING SEQUENCE. ONE PUMP OPERATING OR ABOVE 46” WITH TWO PUMPS OPERATING.
° a. RESET THE CONDENSER WATER SUMP SETPOINT TEMPERATURE DOWN TO 42 DEGREES F 4. TO SIGNAL A HIGH LEVEL ALARM IF THE SUMP WATER LEVEL RISES ABOVE 75",
S (ADJUSTABLE). RAMP TOWER SPEED UP TO 100 PERCENT TO DRIVE DOWN THE CONDENSER
WATER TEMPERATURE TO 55 DEGREES F (ADJUSTABLE) BEFORE INITIATING SWITCHOVER. CONDENSER_WATER MAKE—UP_MONITORING AND ALARM: WATER METER SHALL SEND A PULSE SIGNAL TO
b.  DISABLE CHILLER (9—CCU1) (200 TON WATER COOLED CENTRIFUGAL CHILLER). THE BAS TO INDICATE MAKE—UP WATER QUANTITY. THE BAS SHALL IN TURN LOG THE MAKE—UP WATER FOR
c. DISABLE CHILLER (9—ACU1) (200 TON WATER COOLED ABSORPTION CHILLER). HISTORICAL DATA AND SIGNAL AN ALARM CONDITION IF THE MAKE—UP WATER FLOW BECOMES
d. ENABLE FLAT PLATE HEAT EXCHANGER (9—HX1). CONTINUOUS OR EXCESSIVE AS DETERMINED BY HISTORICAL DATA.
~ 2.  WATER COOLED CHILLER MODE: THE SWITCHOVER FROM FLAT PLATE HEAT EXCHANGER MODE AN ELECTRONIC ANALOG CONDUCTIVITY SENSORS LOCATED IN
TO WATER COOLED CHILLER MODE SHALL BE ACCOMPLISHED IN THE FOLLOWING SEQUENCE: CONDUCTIVITY MONITORING & ALARM:
— q. RESET THE CONDENSER WATER SUMP SETPOINT TEMPERATURE UP TO 72 DEGgEES F THE CONDENSER WATER CHEMICAL TREATMENT PIPING SHALL SEND A CONDUCTIVITY SIGNAL TO THE BAS.
(ADJUSTABLE). THE BAS SHALL LOG THE CONDENSER WATER CONDUCTIVITY FOR HISTORICAL DATA AND SIGNAL AN
b. DISABLE FLAT PLATE HEAT EXCHANGER (9—HX1) AFTER THE SUMP TEMPERATURE RISES ALARM IF THE CONDUCTIVITY EXCEEDS 1,000 MOHS
ABOVE 55 DEGREES F (ADJUSTABLE). BLOWDOWN VALVE CONTROL: THE CONDUCTIVIEY CONTROLLER SHALL SEND A DIGITAL SIGNAL TO THE
c.  ENABLE CHILLER (9—ACU1) (200 TON WATER COOLED ABSORPTION CHILLER). BAS WHEN THE CONDENSER WATER CONDUCTIVITY RISES ABOVE SETPOINT. THE BAS SHALL IN TURN
d. ENABLE CHILLER (9—CCU—1) (200 TON WATER COOLED CENTRIFUGAL CHILLER). OPEN THE BLOWDOWN VALVE ON THE DIRT SEPARATOR IF A CONDENSER WATER PUMP IS OPERATING TO
BLOWDOWN THE CONDENSER WATER SYSTEM FOR A PREDETERMINED TIME PERIOD AS DETERMINED BY
CHILLER CONDENSER WATER FLOW SWITCH: SOME OF THE CHILLERS HAVE A FLOW SWITCH ON THE THE CHEMICAL TREATMENT SUPPLIER.
CHILLED AND CONDENSER WATER PIPING INTERLOCKED TO PREVENT OPERATION UNTIL FLOW IS PROVEN.
3 THE FOLLOWING IS A LIST OF CHILLERS AND FLOW SWITCHES: EQUIPMENT OVERRIDES: EQUIPMENT SHALL BE MANUALLY CONTROLLED THROUGH THEIR RESPECTIVE
= CHILLED WATER CONDENSER WATER HAND—OFF—AUTO SWITCHES AT THEIR RESPECTIVE MOTOR STARTERS OR VARIABLE FREQUENCY DRIVES.
2 CHILLER ELOW SWITCH FLOW SWITCH
o ° 9—-CCu1 YES YES RUNTIME: INITIATE A RUNTIME CALCULATION UPON A START COMMAND FOR EACH PUMP, CHILLER, AND
I 9—ACU1 YES YES COOLING TOWER. CALCULATE RUNTIME IN HOURS AND TOTALIZE THE HOURS FOR EACH DAY, WEEK,
5 © MONTH, AND YEAR. INTERRUPT THE RUNTIME CALCULATION UPON A STOP COMMAND.
£ PROVIDE A BAS RELAY IN THE UNIT CONTROL PANEL SERVING CHILLER (9—CCU1). WIRE BAS RELAY
© CONTACTS IN PARALLEL TO THE CHILLERS EXISTING CONDENSER WATER FLOW SWITCH. IN THE EVENT STOP_COMMAND: A DDC CONTROLLER ISSUED STOP COMMAND SHALL:
°© THAT THE CONDENSER WATER TEMPERATURE IS BELOW 70 DEGREES F (ADJUSTABLE), THE BAS SHALL DE—ENERGIZE THE MOTOR OR EQUIPMENT.
CLOSE THE RELAY CONTACTS TO SIMULATE FLOW AND ALLOW THE CHILLER TO OPERATE UNDER HEAD SIGNAL THE BAS OF AN OFF CONDITION.
PRESSURE CONTROL. IN THE EVENT THAT THE CONDENSER WATER TEMPERATURE IS ABOVE 70 DEGREES
F (ADJUSTABLE) THE BAS RELAY CONTACTS SHALL BE OPEN TO ALLOW THE FLOW SWITCH TO SHUT DOWN /
CHILLER IN THE EVENT OF LOSS OF FLOW. /O SUMMARY TABLE
PROJECT: HARDWARE SOFTWARE
CONTROL VALVE ON THE CHILLED WATER RETURN TO EACH CHfLLEhéEvéH'XEEMB/?-:UTLngfgcﬁ_%o%ﬂgn GRAND JUNCTION VAMC OUTPUT INPUT ALARMS
—_— SOFTWARE. 16 OPEN WHEN. ITS RESPECTIVE CHILLER IS ENABLED. REPLACE COOLING TOWERS DIGITAL ANALOG DIGITAL ANALOG DIGITAL [ANALOG APPLICATION PROGRAMS LOGS
—~ [
~ HEAD PRESSURE CONTROL (9—CCU1): PROVIDE AND INSTALL AN ELECTRONIC ANALOG PRESURE SENSOR ) W T y
- ON THE CONDENSER OF THE WATER COOLED CHILLER. PRESSURE SENSOR SHALL SEND AN ANALOG S 2 S = re
8 SIGNAL TO THE UNIT CONTROL PANEL WHICH SHALL IN TURN MODULATE THE NORMALLY OPEN HEAD ABBREVIATIONS zZle Zl |2 = z| @ ] I=
5 PRESSURE CONTROL VALVES IN SEQUENCE TO MAINTAIN THE HEAD PRESSURE SETPOINT AS ElZ g < % 0 o |= w(S
= RECOMMENDED BY THE CHILLER MANUFACTURER. AS THE HEAD PRESSURE INCREASES ABOVE SETPOINT, GENERAL 2|5 Bl = L Sl | |8 I o NE -
N THE UNIT CONTROL PANEL SHALL MODULATE THE HEAD PRESSURE CONTROL VALVES OPEN. AS THE HEAD ABBREVIATION | DESIGNATION ol 121k 3z|e 7 - 0|5 |E|x 3l 2|1Z[elL] |=| |8]|3 alzle
- PRESSURE DECREASES BELOW SETPOINT, THE UNIT CONTROL PANEL SHALL MODULATE THE HEAD A AMBER g, &2 2El=| [=]4 of_ ES Slol |32 c3221z1g| 18] [2]= =2
S PRESSURE CONTROL VALVES CLOSED. HEAD PRESSURE CONTROL VALVES SHALL BE CLOSED WHEN THE A lelal3] |ElE| |BIEle 2|2 AR EEE A EEEE § 15 Q x|z ol |w|2|Z
= RESPECTIVE CHILLER IS DISABLED. 285 s AVTOMATON STOTEM SIEl32] (ul 3131212 |El2]-|518E|=]| (& = |E|E AEREEREREEEEE JEEHHEREEE
5 © sl 7] Sla|<|& <|l«<|? 5|6 s oz oln | 3o ols niZ|SleElo|d|l<
o £ PLATE & FRAME HEAT EXCHANGER CONTROL (HX=1): THE PLATE AND FRAME HEAT EXCHANGER SHALL BE cB CIRCUIT BREAKER rlolslsllg] 12]slz18 125/5|=152|5] (5l |2 Bl=ls|?] (Elslel8ls] (5185|815 |5 5|5 L 8 |2|5|3|2 8|8 5| 2|s
o ENABLED BY THE BAS BY OPENING THE CHILLED AND CONDENSER WATER CONTROL VALVES. csS CONDUCTIVITY SENSOR EIEIEIEIZ|S |o|E OE AR = g ; wlB|5|2]8]<|2]8|E E mEEEEIRFIHEN g 55|5(3|3 ; =(2]z g "INMEIE
33 DDC DIRECT DITIGAL CONTROLLER SAHEENERNEEE E‘iﬁ%gf—‘Sé}%g%S%%%% 5%%6E@’:nggﬁééﬁaﬁjﬁﬁgagéﬁ
_‘_§ PRIMARY CHILLED WATER PUMP START/STOP CONTROL (g_p1 9—P2. & p_pa); THE PUMPS HAVE A HAND- DPS DIFFERENTIAL PRESSURE SWITCH SYSTEM/POINT DESCRIPTION o|6|O|O|C|O <+|(O|al|m alalE|3 |2 h|E|2|F| 2|4 a|d|o|3]|olxn T9|2|R|c|a|F|a|4|¥ 2|05 |ola|d|II |0 |ElE|E|o|E
OFF—AUTO SWITCH IN THE MOTOR STARTER. WHEN IN THE "HAND” POSITION THE PUMP SHALL OPERATE. DPT DIFFERENTIAL PRESSURE TRANSMITTER CHILLERS & HEAT EXCHANGERS
WHEN IN THE "OFF” POSITION THE PUMP SHALL NOT OPERATE. WHEN IN THE "AUTO” POSITION, THE PUMP DS DISCONNECT SWITCH CHILLER ENABLE /DISABLE 21Y[X X | X X X] JCIN[E
SHALL BE CONTROLLED BY THE BAS. HARDWIRED INTERLOCKS SHALL SHUTDOWN PUMP IF THE MOTOR Ep ELECTRIC TO PNEUMATIC VALVE CHILLER STATUS 2y X X X X x| x| [x E
OVERLOAD CONTACTS OPEN. PROGRAM THE BAS TO OPERATE THE PRIMARY CHILLED WATER PUMPS EPT ELECTRIC TO PNEUMATIC TRANSDUCER CHILLER CHILLED WATER SUPPLY SETPOINT TEMP. 2y X X | X X X X x| x X E
CONTINUQUSLY WHEN ITS RESPECTIVE CHILLER OR HEAT EXCHANGER IS ENABLED. PROGRAM THE BAS TO =< END_SWITCH CHILLER SUPPLY TEMPERATURE 5Ty X X X X X xTx X £
OPERATE THE PRIMARY CHILLED WATER PUMP FOR 90 SECONDS AFTER ITS RESPECTIVE CHILLER IS i EHAUST PORT CHILLER (9—CCUT) RETURN TEMPERATURE Ty X T X X XY X 5
- DISABLED. FM FLOW METER CHILLER CHILLED WATER FLOW STATUS 2 1Y X X X X XXTx E
— PRIMARY CHILLED WATER PUMP STATUS (9—P1. 9—P2. & 9-P3): A FAILURE OF THE PUMP AS DETERMINED BY FS FLOW SWITCH PRIMARY LOOP CHILLED WATER FLOW 1Y X X|X XIX|X|X| |[X N
A DIGITAL CURRENT SWITCH SHALL, THROUGH THE DDC CONTROLLER, ISSUE A STOP COMMAND AND G GREEN PRIMARY LOOP CHILLED WATER SUPPLY TEMPERATURE 11Y X XX X X XXX X E
SIGNAL THE BAS OF A PUMP FAILURE. THE BAS SHALL IN TURN START A STANDBY PUMP. HOA HAND—OFF—AUTO SWITCH CHILLER CHILLED WATER ISOLATION VALVE CONTROL 2y X X[ [x X [X[Xx N
HPS HIGH PRESSURE SWITCH CHILLER CHILLED WATER ISOLATION VALVE STATUS 2|y X X X XIX|X[X[X N
» SECONDARY CHILLED WATER PUMP START/STOP CONTROL(9-P7 & 9-P8): THE PUMPS HAVE A HAND—OFF-— S CURRENT SWITCH CHILLER (9—CCU1) CONDENSER WATER HEAD PRESSURE VALVE CONTROL 1Y X X[ [x X X [ XXX N
g AUTO SWITCH IN THE VARIABLE FREQUENCY DRIVE. WHEN IN THE "HAND” POSITION THE PUMP SHALL PS LOW PRESSURE SWITCH CHILLER (9—CCU1) HEAD PRESSURE 1Y X X | X X [ XIx|x[x]x[x N
- OPERATE. WHEN IN THE ”"OFF” POSITION THE PUMP SHALL NOT OPERATE. WHEN IN THE "AUTO” POSITION, S LIMIT SWITCH OR LEVEL SWITCH CHILLER (9—ACU1) CONDENSER WATER ISOLATION VALVE CONTROL 1Y X R X[ X[ XX N
S THE PUMP SHALL BE CONTROLLED BY THE BAS. HARDWIRED INTERLOCKS SHALL SHUTDOWN PUMP IF THE MD MOTORIZED CONTROL DAMPER CHILLER CONDENSER WATER ISOLATION VALVE STATUS 2|y X X X XX x| x|Xx N
I MOTOR OVERLOAD CONTACTS OPEN. MS MOTOR STARTER HEAT EXCH. CHILLED WATER ISOLATION VALVE CONTROL 1Y X X| [x X X [ X [ XX N
= _ _oay. MV MOTORIXED CONTROL VALVE HEAT EXCH. CHILLED WATER ISOLATION VALVE STATUS 11y X X X XX [ X[X]|X N
Ny 8 THE BAS OF A PUMP FAILURE. A FAILURE OF THE PUMP AS DETERMINED BY THE DIGITAL CURRENT SWITCH NCTC NORMALLY CLOSED TIMED CLOSED HEAT EXCH. CONDENSER WATER ISOLATION VALVE STATUS 11y X X X XIX]X|X]X N
X OR VFD FAULT ALARM SIGNAL SHALL, THROUGH THE DDC CONTROLLER, ISSUE A STOP COMMAND AND NCTO NORMALLY CLOSED TIMED OPEN HEAT EXCHANGER WATER FLOW STATUS 1Y X X X XIX|[X|X E
g SIGNAL THE BAS OF A PUMP FAILURE. THE BAS SHALL IN TURN START A STANDBY PUMP. NO NORMALLY OPEN HEAT EXCHANGER CHILLED WATER SUPPLY TEMP. 1Y X X [ X X[ X X [Xx X N
NOTO NORMALLY OPEN TIMED CLOSED HEAT EXCHANGER CHILLED WATER RETURN TEMP. 11Y X XX X X XXX X N
SECONDARY CHILLED WATER PUMP SPEED CONTROL(9—P7 & 9-P8): ANALOG DIFFERENTIAL PRESSURE NOTC NORMALLY OPEN TIMED OPEN
TRANSMITTERS LOCATED ACROSS THE CHILLED WATER SUPPLY AND RETURN MAINS SHALL PROVIDE CHILLED WATER DISTRIBUTION SYSTEM
DIFFERENTIAL PRESSURE SIGNALS TO THE BAS. THE BAS SHALL IN TURN SELECT THE LOWEST 8’E 83;2:?0EASIR CAMPUS CHILLED WATER SUPPLY TEWP Ty % <Tx < % STXTx % =
DIFFERENTIAL PRESSURE SIGNAL AND MODULATE A 4—20ma SIGNAL WHICH IS PROPORTIONAL TO THE CAMPUS CHILLED WATER RETURN TEMP. Ty 2 T - 2 ANaE 2 N
SPEED OF THE VARIABLE FREQUENCY DRIVE TO MAINTAIN A DIFFERENTIAL PRESSURE OF 20 FT W.C. gg g:ggggggogmi"égc*' NP U CHILLED WATER Tiow . e 2 = AR A y
ADJUSTABLE).
( ) P/T PRESSURE /TEMPERATURE PORT PRIM. CHILLED WATER PUMP START/STOP 3(Y[X X | X X X| [C[N[E
CONDENSER WATER PUMP START/STOP CONTROL (9—P4 & P—P5): THE PUMPS SHALL HAVE A HAND-OFF-— R RED OR RELAY PRIMARY CHILLED WATER PUMP STATUS 31Y X X|X|X XIX|X|X] |X N
AUTO SWITCH IN THE VARIABLE FREQUENCY DRIVE. WHEN IN THE "HAND” POSITION THE PUMP SHALL RA RETURN AIR SEC. CHILLED WATER PUMP START/STOP 2|Y]|X XX X X| |C|NJ|E
™ B« OPERATE. WHEN IN THE "OFF” POSITION THE PUMP SHALL NOT OPERATE. WHEN IN THE "AUTO” POSITION, S SWITCH SEC. CHILLED WATER PUMP SPEED CTRL 2|Y X X X X|C[IN|E
o THE PUMP SHALL BE CONTROLLED BY THE BAS. HARDWIRED INTERLOCKS SHALL SHUTDOWN THE PUMP IF SA SUPPLY AR SEC. CHILLED WATER PUMP STATUS 2y X X [ X|x X | xxTx N
o THE MOTOR OVERLOAD CONTACTS OPEN. EACH CHILLER SHALL SEND A CONDENSER WATER PUMP SD SMOKE DETECTOR SECONDARY CHILLED WATER PUMP FLOW STATUS 2y X X X X | xxx E
S START/STOP SIGNAL TO THE BAS UPON A CALL FOR COOLING. PROGRAM THE BAS TO OPERATE ONE SP SETPOINT DISTRIBUTION SYSTEM DIFFERENTIAL PRES. 1Y X X | X X[ [X[X]X X E
[ CONDENSER WATER PUMP WHEN ONE CHILLER OR HEAT EXCHANGER HAS A CALL FOR COOLING AND TWO STR MOTOR STARTER
[ =4
= TC TEMPERATURE CONTROLLER CHILLER CONDENSER WATER RETURN TEMP. 21Y X X [ X X XXX X E
2 CONDENSER WATER PUMP SPEED CONTROL(9—P4 & 9—P5): ANALOG CONDENSER WATER FLOW METER
4 SHALL PROVIDE A FLOW SIGNAL TO THE BAS. THE BAS SHALL IN TURN MODULATE A 4—20ma SIGNAL WHICH D TIME_DELAY HEAT EXCHANGER CONDENSER WATER RETURN TEMP. 11Y X XX X XXX X N
® o IS PROPORTIONAL TO THE SPEED OF THE VARIABLE FREQUENCY DRIVE TO MAINTAIN THE RESPECTIVE VFD VARIABLE FREQUENCY DRIVE COOLING TOWER FAN START/STOP 2 Y]X X[X| [X X X| |C[N|N
33 CHILLER OR HEAT EXCHANGER CONDENSER WATER DESIGN FLOW RATE. COOLING TOWER FAN SPEED CONTROL 2 1Y X X X X N
2 BAS COOLING TOWER FAN STATUS 2 1Y X X X X [ xxTx N
- = CONDENSER WATER PUMP STATUS (9—P4 & 9-P5): A FAILURE OF THE PUMP AS DETERMINED BY A DIGITAL ABBREVIATION | INPUT/OUTPUT DESIGNATION COOLING TOWER VALVE CONTROL 2 1Y X X X[ [X N
COMMAND AND_ SIGNAL THE BAS OF A PUMP FAILURE- & FALURE OF THE PUME AS DETERMINED BY THE 2P TWO_POSITION CONTROL COOLING TOWER VALVE STATUS 21y X X X XIX[X[X[X N
. CONDENSER WATER SUMP TEMP.
CURRENT SWITCH OR VFD FAULT ALARM SIGNAL SHALL, THROUGH THE DDC CONTROLLER, ISSUE A STOP é ééﬁﬁﬁc?f’vﬁ'xfﬂmséi% CONDENSER WATER SUPPLY TEMP 1 : § § § X X § § § § m
COMMAND AND SIGNAL THE BAS OF A PUMP FAILURE. THE BAS SHALL IN TURN START A STANDBY PUMP. ) CARBON DIGXIDE INDICATION CONDENSER WATER RETURN TEMP. Ty 2 T Y 2 N
COOLING TOWER FAN START/STOP CONTROL (9—CT1, & 9—CT2): THE COOLING TOWER FANS SHALL HAVE A F FLOW_INDICATION CAMPUS CHILLED WATER FLOW 11y X X | X XIx[x[X] [X N
HAND—OFF—AUTO SWITCH IN THE VARIABLE FREQUENCY DRIVE. WHEN IN THE "HAND” POSITION THE FAN FA FAULT ALARM CONDENSER WATER PUMP START/STOP 2]Y]X X X X| |CININ
© SHALL OPERATE. WHEN IN THE "OFF” POSITION THE FAN SHALL NOT OPERATE. WHEN IN THE "AUTO” FR FORWARD /REVERSE RELAY CONDENSER WATER PUMP SPEED CTRL 21y X X X X{CIN[N
POSITION, THE FAN SHALL BE CONTROLLED BY THE BAS. HARDWIRED INTERLOCKS SHALL SHUTDOWN FAN H HUMIDITY INDICATION CONDENSER WATER PUMP STATUS 2Y X X X X [ xx]x N
IF THE MOTOR OVERLOAD OR TOWER VIBRATION SWITCH CONTACTS OPEN. PROGRAM BAS TO STAGE [ CURRENT INDICATION COOLING TOWER BYPASS VALVE CONTROL 1Y X X X[ |IX[ [X N
3 COOLING TOWER FANS ON BASED ON COOLING TOWER FAN SPEED IN SEQUENCE WITH THE CONDENSER IS CURRENT SWITCH COOLING TOWER BYPASS VALVE STATUS 1]y X X X X[ XX x][X N
- = WATER BYPASS VALVE CLOSING. WHEN THE OPERATING COOLING TOWER FAN(S) FAN SPEED INCREASES KW POWER CONDENSER WATER SUMP LEVEL 1Y X X | X X X X X X Tx|x[x N
g ABOVE 75 PERCENT (ADJUSTABLE), THE BAS SHALL START ANOTHER FAN. WHEN THE OPERATING COOLING L LEVEL INDICATION CONDENSER WATER MAKE—UP WATER VALVE CONTROL 1Y X X X[ [X[X N
;¥ TOWER FAN(S) SPEED FALLS BELOW 35 PERCENT (ADJUSTABLE) THE BAS SHALL STOP A COOLING TOWER 0 ON—OFF STATUS CONDUCTIVITY CONTROLLER BLOWDOWN SIGNAL 1Y X X X| [ X[x]x N
= FAN. PROGRAM BAS TO ALTERNATE COOLING TOWER FAN LEAD/LAG SEQUENCE ON A FIRST—ON /FIRST—OFF P PRESSURE INDICATION DIRT SEPARATOR PURGE CONTROL 1y X X X X N
£ AND MONTHLY BASIS. PC POSITION CONTROL (MODULATING) CONDENSER WATER CONDUCTIVITY 1Y X X | X X XXX _[X[X N
. MAKE—UP WATER TOTALIZATION 1Y X X X X N
£ COOLING TOWER FAN STATUS (CT—1. CT—2 & CT—3): A FAILURE OF THE FAN AS DETERMINED BY A DIGITAL 2 zﬁg g?gﬁ"
S CURRENT SWITCH OR VFD FAULT ALARM SIGNAL SHALL, THROUGH THE DDC CONTROLLER, ISSUE A STOP c PEED. CONTROL
P o COMMAND AND SIGNAL THE BAS OF A COOLING TOWER FAN FAILURE. PROGRAM BAS TO START STANDBY
2 é COOLING TOWER IF AVAILABLE. T TEMPERATURE INDICATION CODES FOR FAILURE MODE:
°© ™ TURBINE METER H — HIGH VALUE O — ON OR OPEN C — LAST COMMAND
L — LOW VALUE F — OFF OR CLOSED N — LOCAL LOOP
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